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5 Claims. (Cl. 18—4)

This invention relates to apparatus for plasti-

cating normally solid, thermoplastic material, and
more particularly to an improved apparatus for
preneating a thermoplastic mass prior to the me-
chanical operation therecon which renders the
mass plastic. o

Materials which are thermoplastic in nature
have found extensive use in many and varied
fields. In general, a mass of solid, thermoplastic
material is mixed with suitable fillers, pigments,
lubricants, plasticizers, etc. and the mixture is
heated and worked mechanically into a plastic
mass suitable for molding, 'The thermoplastic
material may be either a natural resin, such as
shellac, or any one or more of a variety of syn-
thetic resins, such as the phenol-formaldehyde
resins, the vinyl resins, and the like.

One field in which extensive use is made of
various thermoplastic materials, and particularly
shellac, is the phonograph record industry.
Here, as in other fields or applications, the plasti-
caling process as heretofore carried out has had
certain inherent limitations impairing the effi-
ciency of the process, and, as a consequence,
making this process relatively costly. For exam-
ple, the compound from which phonograph rec-
ords are made has been mixed to a formuls of
ingredients each of which is reduced to a finely
pulverized state. The compound consists essen-

tially of a thermoplastic resin (usually shellac) 3
which may exist in the formula over a wide range,

together with certain fillers, such as finely divided
clays and finely divided limestones, as well as
small amounts of copal gum, stearine, carbon
black, ete. In each case, the fundamental or
basic ingredients of the compound are (1) s, ther-
moplastic resin, and (2) an inert filler. After
mixing these ingredients in the dry or powdered
state, the solid mixture must be transformed into
8 plastic state for molding, In the case of shel-
lac, this requires, fundamentally, that the entire
mass be heated to about 270° F., which is the tem-
perature at which shellac will flow freely. Imme-
diately thereafter, the ingredients are mixed un-
der such a degree of pressure as will distribute

the softened shellac very intimately throughout =

the entire mass of filler to the end that each par-
ticle of filler is actually enclosed in shellac. After
such processing, the compound becomes a ther-
moplastic mass which can be rolled out on s

reheating and use. In either event they remain
thermoplastic in nature snd will resoften upon

~ being reheated. Once presented to 3 record press-

n

ing matrix in softened form, the “biscuits” can
be molded to finished records. | .
It was fairly conventional in the record press-

ing industry for many years (and this was more

~or less true of other similar Industries, also) to
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sheeter to convenient thicknesses and sub-divided -

into units called “biscuits.” The “biscuits” may

then be passed either directly to the record.presses
where the commercial records are pressed, or they

may be cooled and sent to storage for subsequent b5

convert batches of about 200 pounds of the mixed
powder to a plastic state on steam heated rolls
somewhat simulating the process by which rub-
ber was mixed with its several ingredients, While
this process was fairly successful, it was very
laborious since it required constant shoveling and
reshoveling of the powder mixture back onto the
rolls until it had acquired encugh heat for The
resin to become softened and begin its process of
plastication into a single mass. a
Bafches of the mixed, powdered material have
also been plasticated in steam heated, mechani-
cal mixers which msually consist of ecast steel,
steam-~jacketed casings within which two or more
heavy rotors revolve. The powder mixture is ap-
plied to the rotors which, by a peculiar motion,
force the powder under mechanical pressure
alternately against the interior lining of the ma-
chine and then between themselves. This resuits
In what may be described as s, “mulling” or “put-
ty-knifing” action on the powdered mixture while

the mixture is being heated through the medium

of the steam in the jacket. Fundamentally,
therefore, the mechanica] mixers involve the ap-
plication of mechanical pressure to the mixture
or charge simultaneously with the heating there-
of. A customary charge or batch of about 470

pounds requires approximately six or seven min-

utes for its completion before the machine is
dumped, and approximately the first half of the
machine’s batch cycle time is devoted to the heat-
ing of the stock.

While the mechanical mixers offer many ad-
vantages over the steam heated rolls, they are

nevertheless subject to the disadvantages that

they are expensive to install and operate and, even

‘worse, are very poor forms of heating devices.
- Tor the powdered charge. To heat an entire 470

pound charge from room temperature up to 270°
F. requires that those portions of the charge ad-
jacent torthe steam heated jacket must become
over-heated in order to provide g temperature
differential which will insure the flow of heat
to the remainder of the mass. 'This heating proc-
€ss, which requires some 3 to 3% minutes, causes
a considerable portion of the shellac to become
polymerized to some forms of complex compound
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which are no longer thermoplastic and which

are very hard. Pieces of such hard compounds
have been known to go right through to the “bis-
cuits,” and not only do they not mold satisfac-
torily under pressure applied by the matrix, but
they take an appreciable toll of matrix life.

The primary object of my present invention is

to provide an improved apparatus for preheating

o, mass of solid, thermoplastic material prior_ to
the working thereof into a plastic mass, which

apparatus will not be subject to the disadvantages.

known to be present in prior art apparatus utilized
for this purpose.

More particularly, it is an object of my present

invention to provide an improved apparatus for
preheating a solid mass of thermoplastic material
prior to rendering the same plastic which will
effect heating the mass substantially uniformly
and with great rapidity to the end that the time

required for the entire plasticating process will .

be greatly reduced.

Another object of my present invention is to
provide an improved apparatus as aforesaid which
will be relatively inexpensive both in initial cost
and in use, and which will accomplish the desired
results with great efficiency.

In accordance with my present invention, I
reduce a solid mass of the material to be plas-
ticated to a form presenting a very greatly en-
larged superficial area and heat the material in
the latter form by means of a stream of hot gas,
such as air. Thus, the original mass may be
reduced to small, thin fiakes, or to a fine powder
or dust which is preheated in a continuous stream
for “flash heating,” so to speak. In one form of

heater, sheet steel piping may be connected to a

suitable heating device for heating the air or
other suitable gas therein, and the gas is blown
through this pipe at a velocity of, say, five thou-
sand feet per minute. The pipe terminates af its

upper end in any suitable form of dust collector,

such as a cyclone, for example, which separates
the solid particles from the gas. The particles
are introduced to the pipe at a point between the
heating device and the cyclone separator at a

predetermined rate by means of a suitable feeder,

and the very finely divided particles are carried

upwardly by the hot gas and have their tempera-.

ture elevated almost instantaneously by the time

they arrive at the cyclone. This phenomenon ;
results from the fact that the mass of each par-

ticle to be heated is insignificant as compared
with its surface area.

In the cyclone or other separator, the heated
particles are separated from the now somewhat
cooled gas stream and are forced by gravity to
~ the mouth thereof whence they may be passed
immediately to the hopper of an extrusion type
plasticator, or, if desired, to a Banbury or other

suitable mixer for plastication. The cooled gas .

legves from the top of the cyclone and continues
onward to the heater which reheats it, the hot
cas thereafter being fed back to the cyclone and
picking up more of the dust particles on its way.
T have found that the compound can be passed
all the way through such a system to the mouth of
the cyclone and the particles heated to sub-
stantially the flow or plasticating temperature
so rapidly that there has not been fime ior an
agglomeration of the particles to a single mass,
notwithstanding their elevated temperature.
When such a heated mass of particles is passed
into and through an extrusion type molding ma-
chine, for example, its plastication is completed

My ') in
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whatsoever. The process is ¢ontinuous and the
heating and plasticating cycle is very short in the
case of any specific unit mass of the material.
Moreover, I have found that the shellac or other
resin which may be used does not suifer any ap-
preciable degree of polymerization and that the
completed compound is, generally speaking, more
Aluid and therefore more suitable for molding.
If desired, the heated particles may be fed to a

» Banbury or other suitable mixer to be worked by

the rolls into a unified, plastic mass suitable for
either direct molding or for sheeting and forma-
tion of biscuits therefrom. In any case, my lm-
proved method makes it possible to produce a

. plastic. mass with less resin content, with a higher

and finer homogeheity, with less power consump-
tion, with less. labor, and hence at a lower cost,
vet yielding a better product in the end.

The novel features that I consider character-
istic of my invention gre set forth with partic-
ularity in the appended claims. The invention
itself, however, both as to ifts organization, as
wall as additional objects and advantages thereof,
will best be understood from the following de-

.. scription when read in connection with the ac-

ME

companying drawings, in which,

Figure 1 is an elevational view, partly in section,
of one form of apparatus utilizing my present
invention,

Ficure 2 is-an enlarged, detailed view, partiy in
section, of the cyclone separator and the material
receiving housing connected to the outlet thereof,
and

Figure 3 is a fragmentary, detailed view of

- molding apparatus according to a preferred form

45
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of the present invention.

Referring more particularly to the drawings,
wherein similar reference characters designate
corresponding parts throughout, there is shown,

- in PBigure 1, a number of supply bins | from which

the solid ingredients to be compounded into a
plastic mass are supplied. These ingredients may
comprise (1) a resin; such as shellac, vinyl resin,
or the like, (2) one or more fillers, (3) usually a
certain amount of serap material, and (4) certain
other ingredients such as lubricants, plasticizers,
and the like. These materials are all supplied
to the bins | in a form in which the superficial
area of the mass is exceedingly large compared to
its- volume. "This form may be as fine dust par-
ticles, as flakes; or the like. In the case of fine
dust particles; they may be ground to a size of
the order of up to 40 microns. Thus, for a three
inch cube of solid resin, for example, when it is

. ground down to a fine powder or dust of approxi-

mately the size indicated above, its superficial
area will have been increased to approximately
200 square feet while the total mass, of course,
remains the same in each case.

The several ingredients are fed from the bins
to automatic weighing machines 3 of any suit-
able type which weigh out prescribed amounts
of eachh of the ingredients. The weighing ma-
chines 3 may be suitably interlocked for simul-

. taneous, manual control, and the quantities of

the materials weighed by them are supplied to an
endless conveyor 5 which feeds the accumulated
materials to a conduit T leading to a mixer 9.
The output of the mixer 9 is supplied to a feeder
{{ which may be a screw conveyor or the like,
The system for heating the fine dust particles
supplied by the feeder I{ includes & heating de-
vice I3 to-which is connected a pipe 15 leading to
a.feeding station IT. A pipe 19 -having a vertical

and the material can be molded with no difficulty 75 portion: 190 and a Horizontdl portion {956 extends
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from i;he heating station 17 to a cyclone or other
suitable separator 2{ of a type adapted to remove

from a gas any solid particles dispersed therein.
A return pipe 23 connects the cyclone 21 with a

poweriul fan 29 the output of which is connected -
through a short pipe 21 to the input of the heater

13. Thus, the heater 13, the pipe 15, the feeding
station (17, the pipe 19, the cyclone 21, the return
pbipe 23 the fan 25 and the short pipe 27 con-
stitute and endless path for the passage of 2
stream of gas such as air, continuously around
the system, -

‘The air or other suitable gas may be heated
to a temperature of about 280° F. and is forced
through the system by the fan 25 at a speed of
about 5,000 feet per minute. The fine particles
fed by the feeder {{ to the feeding station 17 are
picked up by the hot gas and they become dis-
persed therein so that the entire surface area of

each particle becomes exposed to the hot gas

which carries the dispersed particles through the
pipe {9 to the cyclone 2i. The feeding station
1T is located at such a point, considering the
speed and temperature of the hot gas, that, from
‘the time the hot gas picks up the dust particles
29 gt the feeding station 17 until it introduces
the particles 29 into the cyclone 21, these parti-
cles will have become heated to a temperature

- approximately the plasticating or flow tempera-

ture of the resin. In the case of shellac, for ex-

ample, which fiows at about 270° F., the hot gas.

may heat the fine particles 23 to temperatures
within a range of from about 225° F. to 265° F.
or thereabouts depending upon the degree of ad-
ditional working or mulling to which the hot
particles are to be subjected after they leave
the cyclone 21. For other resins, the tempera-
tures will, of course, be different. In any case,
it will be apparent that the dust particles 29
are heated with great rapidity (in fact, almost
instantaneously) while being advanced by the
hot gas from the feeding station 17 to the cy-
clone 21.

The cyclone 21 serves to separate the hot parti-
cles 28 from the gas. The mixture of gas and
dust particles is introduced into the cyclone tan-
gentially, and the solid particles are forced
around in a swirling, helical motion to the bottom
of the cyclone, while the fan 25 draws the cooled
- gas through the return pipe 23 and feeds it back
through the pipe 27 to the heater i3 which re-
heats the cooled gas and thereby replenishes the
heat extracted from the gas by the particles de-
posited in the cyclone 21.

e

cyclone 2i fall through the opening 33 into theé
housing 3f. When a prescribed batch of hot
particles has accumulated in the housing 3I,
the slide 35 is automatically closed, the slide 45

1s automatically opened, and the plunger 39 is

automatically forced downwardly to discharge
the batch through the opening 43 into a Banbury

-or other suitable mixer 49 which then works or |

muils the hot particles into a unified, plastic mass.
As soon as the batch is dumped or discharged
Irom the housing 31, the slide 45, which may be
provided with a knife edge 45« at its forward
edge to slice the batch clean at the opening 43,
is closed, the plunger 39 is raised, and the slide 35
is opened whereupon a new batch is deposited
from the cyclone 21 to the housing 31. The uni-
fied, plastic mass produced by the mixer 49 may
then be discharged to 3 sheeting machine 51
which forms the plastic mass into suitable sheets.
These sheets may then be cut up and the por-
tions thereof used either for directly molding de-
sired articles therefrom or for storage and subse-

- quent reheating prior to molding, Obviously,

35

while a mass of the hot particles is being worked
or plasticated by the mixer 49, another preheated
batch may be accumulating in the cyclone 21 |
and the housing 31, thereby greatly reducing the

overall plasticating cycle time,

Instead of feeding the hot particles 29 from
the cyclone 21 through the housing 3{ and thence
to the mixer 49 for plastication, I preier to feed
the hot particles directly from the cyclone - 21
to a suitable extrusion type molding machine

93, such as that illustrated in Figure 3. When

suchh an arrangement is employed, the dust par-

- ticles 29 are preferably heated to a temperature

b0

In the form of my invention shown in Figures

1 and 2, the hot particles which accumulate in
the cyclone 21 drop therein, by gravity, and are
fed to a housing 31 until a prescribed batch of
material has accumulated. The housing 31 has
an -opening 33 which communicates with the
lower, output end of the cyclone 2§ and which can
be closed off by a slide or gate 35 controlied by
an alr cylinder 37. Within the casing 31 is a
plunger 38 controlled by an air cylinder 41 and
movable within the housing 31, if necessary, to
discharge an accumulated batch of hot particles
through an opening 43 in the bottom thereof. The
opening 43 can be closed by a slide or gate 45
which is controlled by an air cylinder 41. The
air cylinders 317, 41 and 47 may be controlled to
operate in timed relation by any suitable con-
trol mechanism not shown because it is imma-

terial to the present invention., Normally, the

slide 45 is closed, the slide 35 is open, and the
plunger 39 is at its uppermost position. Hence,
the hot particles which drift down through the

55
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- arator of any suitable type.

which closely approaches the plasticating temper-
ature thereof so that the machine 53 will be re-
quired to perfori a minimum amount of me-

- chanical work on the hot particles to render them

plastic. In any event, the machine 53 works
the hot particles continuously into g unified,
plastic mass and feeds this mass by means of a
SCrew conveyor or the like 55 through a nozzle
91 where the plastic mass is formed into a useful
article of desired shape. Of course, where the
ultimate article is not to he formed by the moldg-
ing machine 53, this machine may be used to
extrude biscuits or the like useiul for subsequent
reheating and molding. In any case, it will pe

apparent that the total time during which the

individual or discrete particles remain hot ig
very greatly reduced, thus greatly minimizing
the possibilty of their polymerization since poly=
merization is a time-temperature phenomenon.
This means, then, that an ultimate molded arti
cle of improved quality is obtained with my in-
vention, and at much lower cost. o ,

Although I have shown and described my ‘in-
vention in considerable detail, it will be apparent
to those skilled in the art that many other varig-

~ tions thereof, as well as changes in the particular

torms described herein, are possible. For ex-
ample, the separator 2i need not necessarily be
a cyclone separator but may be some other Sep-

Moreover, - under
certain circumstances, it may be desirable to s0

locate the feeding station 17 with respect to the

separator 21 and thus so time the passage of the
powdered material 29 that it would change ‘its
state into a plastic mass while still within the
system shown in Figure 1 or immediately at the
end thereof, or the cycle may be so arranged
and timed that the change of state of the parti-

75 cles 29 from a solid to a plastic is incipient at the
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instant- of: leaving . the- cyecle 21,

. Putrthermore,
while I hgve.deseribed-the present invention with
particular-reference tothe-manufacture of. phono«

-graphirecords; it should:be understood that that.is

merelyiexemplary and that-the invention is:ap-
plicablagenerallty to-the field:of molding plastics.
I therefore:desire that -my invention shall- not. be
limited: except ;insofar. as:is made:necessary by
theprior-art -and by.the spirit-of the appended
claims..« . |

I claimi-as:my:invention: .-

1. 'Inmiapparatus for plasticating a mass -of solid,
thermaplastic :material of.iparticle size, the com-

bingtion::of -4 source of hot gas, a cyclone.sep-

arator:adapted to separate: from -said gas- solid

. particles dispersed:.therein,. means for directing

a sbream:of saidihot gas. from.said. source to said
separator-along:a eertain path, means for intro-
dueing said-particles-into:said stream.at: a point
alongwaid path whereby saidiparticles-will-become
dispersed:in—said ‘hot . gas and will:‘be--heated
thereby- while:being . delivered by said stream -to

said--separator; said separator then:serving to
separateisaid heated particles from-said gas, stor- -

age:means:asseciated with said separator for re-~
ceiving -and::storing . therein sald separated, hot
particles; .and. plasticating means .associated with
said storage means-for. thereafter receiving:there-
from and-effecting plastication of said hot parti-
cles-into-a unified, plastic mass.

2. In apparatus for plasticating.a mass of solid,
thermoplastic .material. of-particle size, the com-
bination of -a heating device, a separator spaced
from:said heating device and adapted to separate
from:a gas:solid particles dispersed therein, means
providing:an. endless path which includes in suc-
cession: said ‘heating device and said:separator,

said:means.containing a gas therein, means:ior

feeding said gas in a stream continuously around

said.path. first to said:heating device for heating .

said gas:and then to said separator for separat-
ing:from: said .gas. any. solid particles dispersed
therein, means for introducing said particles into
said.stream:-at-a point between said heater and

said separator in the direction of flow . of said

stream -whereby said particles will .become . dis-
persed in:said hot gas and will be heated thereby
while being delivered to said separator, said sep-
arator then serving to separate said:particles from
said -gas; said .gas feeding means thereafter re-
turning said.separated:gas to said heating:device
for- reheating. thereof prior to being advanced
to;said point, storage means associated with said
separator for receiving and storing therein. said
separated; -hot: particles, . and plasticating means
asseciated. -with .said; storage means for receiv-
ing therefrom and effecting plastication -of said
hot particles. into.a unified, plastic:mass.:-

3. -In apparatus  for plasticating -a -mass- of
thermonplastic material of particle size, the com-
bination -of a source of.:-hol gas; a separator
adapted to-separate: from said gas solid particles
dispersed therein, said .separatfor . including. an
outlet: for solid particles,.means for directing:a

stream-of: said hot gas from said source to said -

separator along a certain path, means for intro-
ducing:said- particles into said.stream at a point
along: said path whereby said particles will be-
come dispersed.in:said hot gas and will be heated
thereby. while .being delivered- by-said stream to

L
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8
said: separator, said rseparater .then:rservingifo
separatersaid:heated: particles: from:said gas~and
to-deliver-said:separated - particles:to-saidi outlet
thereof; v housing:associgted: with said separator

for receiving therefrom and temporarily.storing

hdated-particles: delivered- thereto from.sald sep=
arator, and means within said housing for-period-
icadly! expelling therefrom+the:particles tempo-
rayilyistored: therein:+

4, Apparatus:-aceording :to- -claim -3 ‘charac-
terized inithdat-said. housing includes: an inlet- in
communication with said separator .outiet: and
an -outlet Tor . the: particles temporarily stored

therein; a first ¢losure-movable to-and.from ¢los-

ing position-over:said:inlet: and normally - main-
tained--out of -closing--position over-said ~inlet,
and: a second closure movable to' and from clos-
ing- position over-said‘housing outiet and normally
maintained: in closing- -position: over-:said--last
amed:--outlet,:'said expelling - means .comprising

a plungermovable within said hdusing; and means

assoeiated- with - said. closures:-and ‘with :said
plunger -for-periodically -closing said first:closure
to-shutoff:the- further -supply: of particles:from
said-separator torsaid housing; opening said sec-
ond .- closure;-and.advancing: saidi.plunger-in-said

housing tor thereby-expel -the- particles- -aceumu-

lated therein.-

5. dn apparatus for-plasticating a mass.of.-solid,
thermonplastic ‘material of -particle ‘size,the-com~
hination-of a ‘heating:deviee, |2 separator spaced
from-said heating device-and ddapted: to'separate
from-a gas solid:particles dispersed-therein, means
providing an- endless path which-includes- in-suc-«
cession: said:-heating- device and:-said -separator,
said: means econtaining-a -gas-thereini-means -for
feeding said:gas-in'a streamrcontinuously-around
said’ path ‘first-to' said: heating device for heat-
ing-said gas and then to'said separator -for sep-
arating from said 'gas-any solid particles-dispersed
therein, -ahd:-meansfor introducing-said: particles
into! saidistream-at e voint - -between. -said ‘heatet
and sald separator in the direction of «flow-of
said -stream-whereby -said: particles-will--become
dispersed-in saidihot gas-and-will'pe heated-there-
by while being- delivered: to’ said: separator, -said
separator-then: serving-to-separate’ said particles
from-said gas, and said'gas feeding - means there-
after returning-saidiseparated: gas to:-said heat-

ing device-for -reheating thereof--prior-to being

advanced to'said point: -
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